He had no personal experience of secondaries being removed from the lungs and elsewhere. In reply to Professor Cappell, papillary cystic growths often had a good deal of hemorrhage into the lumen, and the epithelial cells contained haemosiderin. Though lipoid was often noted within the papillary processes he had no information about the mechanism by which it got there.
He agreed that it was very rash to give a definite prognosis in these cases, and could give no reason why groups of tumour cells should remain dormant in various sites for long periods. In reply to Mr. Wilfrid Adams he said that the term "hypernephroma" was much easier than "adenocarcinoma of the renal parenchyma". He hoped that they would get used to the term which Mr. Adams had suggested-"nephroma". The tumour was composed of renal epithelial cells and was comparable with hepatoma in the liver.
The Aberrant Renal Artery [Synopsis] By F. T. GRAVES, M.S., F.R.C.S. IN 1953 the anatomy of the human intrarenal arteries was investigated in order to discover whether there was a constant pattern of these vessels. The arteries of post-mortem specimens were injected with a resin which subsequently solidified; the organic material was then removed by corrosion. The investigation showed that the distribution of the arteries within the kidney substance is constant and that upon this arterial basis the organ is divisible into five segments. It was also shown that there is no collateral circulation between these segments.
Although the initial work was done mainly as an aid to renal surgery, at the same time a study was made of the arteries of the renal pedicle, particularly those said to be "aberrant" arteries. Hitherto, a popular view has been that normally the kidney is supplied by a single renal artery which enters the hilum and that any additional artery entering the organ at one or other pole is necessarily an extra and aberrant source of supply to that provided by the main stem artery.
The investigation has included a study of more than seventy casts and sixty arteriograms. It has been found that in those cases where the main stem of the renal artery divides into the intrarenal arteries at the hilum, that is the "normal" arrangement, the artery to the lower segment frequently takes its origin from the main stem at a point more proximal than do any of the others. It was also found that when the renal pedicle consisted of more than one artery, the additional artery was one of the segmental arteries, most often to the apical or lower segments, whose origin was more proximal than usual.
The variations of the intrarenal arteries have been classified into Groups and Types (Graves, 1954 (Graves, , 1956 This table has been made for clarity and convenience. There is, in fact, no real difference between the variations of the so-called "normal kidney" and those of the apparently grossly abnormal kidney with four "aberrant" arteries. If the arteries of the renal pedicle are examined in conjunction with the intrarenal arteries and not as separate entities, then it becomes evident that the so-called aberrant or accessory arteries are really normal segmental arteries whose origin is more proximal than usual. This proximal origination accounts for many of the cases of multiple or "supernumerary" arteries of the renal pedicle.
Like the normal segments of the kidney, the segments supplied by "aberrant" arteries have no collateral circulation between their areas, so that ligation of such a vessel will result in necrosis of the area supplied.
Study of the embryology of the renal arteries as described by Felix (1912) provides an explanation for the variations of the segmental arteries. It is probable that those intrarenal arteries which have a proximal origin at the hilum or from the pedicle are the result of variation in the degeneration of the rete arteriosum urogenitale, whilst those which arise from the aorta are persistent mesonephric arteries.
In order to provide a clearer nomenclature, it is suggested that the "aberrant" artery in question should be given its name and type, as, for instance "The Lower Segment (aortic) Section of Urology 369 Artery," and that the words "aberrant" and "accessory" should be avoided, as they have little anatomical, surgical or descriptive value. For further details and illustrations of "Aberrant Arteries" see Graves (1956) .
to remove a constriction at the pelvi-ureteric junction by dividing the artery which appeared to produce it, whether it was the initial cause of the hydronephrosis or only a secondary factor, and they all had patients in whom the hydronephrosis had apparently been cured in this way. Since Mr. Graves had drawn attention to the distribution of the renal arteries he had been reluctant to divide an artery to the lower pole unless he was going to remove that pole at the same time. In doing a partial nephrectomy it might be possible to cut off the blood supply of the part one wished to resect by ligating the corresponding segmental artery; this might be safe for the apical or the inferior segmental artery but not for the posterior branch which supplied a large area of the upper and middle segments.
He was a little worried over the term "aberrant" or "accessory" artery which had been in use for such a long time; perhaps it should be called an "anomalous artery". If an aberrant artery was one which had an abnormal origin or entered the kidney in an abnormal position there were very few aberrant arteries connected with hydronephrosis; more often it was the inferior segmental artery which was involved. REFERENCE BALL, W. G., and EVANS, G. (1932) Diseases of the Kidney. London.
Mr. H. K. Vernon said that he agreed with Mr. Riches that if a polar artery were divided, an area of infarction occurred, but it did not matter. In a case of obstruction of the ureter by a lower pole artery, it was not stressed sufficiently that the obstruction was not at the uretero-pelvic junction. The obstruction occurred a little below the pelvi-ureteric junction, and the ureter was dilated between the latter and the obstruction. He had found that simple division and ligation of the artery was sufficient to relieve the basic symptoms and, in many cases, improve the hydronephrosis.
Mr. Wilfrid Adams described a case where five separate arteries supplied a little hypoplastic kidney in a woman of 80 years. It seemed to him to corroborate Mr. Graves' explanation of the normally developed system of segmental arteries in the ordinary mature kidney.
With regard to the aberrant artery he thought it explained the hydronephrosis in a substantial number of cases. There might be neuropathy in some, intrinsic pyelo-ureteric obstruction in others, but the mere division of the artery might cure. Division of the artery in a girl of 4 with a large hydronephrosis had allowed the pent-up urine to rush down the ureter, like water over a dam; it was most spectacular.
Another interesting point was the question of its influence as an end artery on the subsequent anatomy of the kidney. Certainly in this patient, twenty years later, the girl was normal and the pyelographic pattern perfectly symmetrical on the two sides! Was it really a terminal artery? Mr. Graves might have an explanation in the arteriolar network of Felix; if that were so, surely there would be dilatation of some of the tributaries. Mr. Graves did not say whether by his solvent there might be breaking off of the ulterior branches, in which case some of the network of the anastomosis might have preserved the lower pole thus explaining why there was no corresponding atrophy. It might also explain those cases of partial nephrectomy where ligation of the inferior segmental artery was still followed by bleeding which did not seem to harmonize with the segmental distribution which Mr. Graves had mentioned.
Mr. Toby Levitt referred to the associated distribution of the gonadal and adrenal vessels which were shown to be derived from the renal artery. He wondered whether Mr. Graves had had the opportunity of studying the co-ordination between the adrenal and gonadal complexes and the renal complex? It would be interesting from the surgical angle if he could institute an inquiry into the proportion of the blood supplied by the renal pedicle to the adrenals and the gonads.
A practical point was to what extent, in carrying out a nephrectomy, these rather important and useful structures were damaged. Could it be that nature in duplicating these organs had anticipated the possibility of surgical or other intervention?
Dr. C. G. Whiteside said that he had had some suspicion that the aberrant vessel was part of the normal tree. In the angiographic literature it was pointed out that where the renal pelvis was divided or doubled, an aberrant artery was very common. At the beginning of his series he thought it was true that a large number of cases of divided pelvis or double pelvis appeared to show aberrant arteries. From recent studies, however, he had had doubt about this because he had had several cases of double pelvis with only a single artery.
Mr. Graves, replying to the discussion, said that he would like to make two points clear. First, that the work which he had described had been done entirely in the laboratory; the facts could be checked by examination of the casts (a number of casts were demonstrated at the meeting) and the arteriograms which had been made to supplement and confirm the evidence obtained from the casts. Secondly, his paper was concerned only with the anatomy of the aberrant renal arteries, and he had not intended to raise or discuss the subject of hydronephrosis.
From the evidence produced by his experimental work, he was sure that if a segmental artery was ligated or divided then the area supplied by that artery would become ischkemic. He felt that it was unwise to leave ischxmic tissue present in the body and particularly in the kidney. A surgeon had once told him that on one occasion when he had compressed a segmental artery at operation the area of the kidney involved had not changed colour as was usual, and he had asked for a possible explanation. Mr. Graves had suggested that this failure to change colour might be due to one of three causes: either the surgeon had not compressed the vessel for long enough or had compressed it incompletely; or, the lack of cyanosis might be due to a high oxygen content of the venous blood in the area. In the latter case, the venous blood in the area would continue to circulate to some extent, even after compression of the segmental artery, because unlike the arterial system, there was no segmental arrangement of the intrarenal veins which had a free anastomosis throughout the entire kidney. This free anastomosis probably accounted for the bleeding from the cut surface of the kidney which had been noted by Mr. Wilfrid Adams, after ligation of the segmental artery.
Mr. Graves then defended his own suggestion that the name "aberrant" should be avoided. The names "aberrant" and "accessory" were so often used loosely and implied an extra blood supply, which was not present. The word "aberrant" meant "wandering from its normal course". Scientifically this was not applicable as the artery was a normal segmental vessel which had retained its embryonic origin and furthermore, rather than being a vessel which had grown out abnormally, was a mesonephric artery which had not faded away. Finally, if an artery was in fact the lower segment artery, why not say so? It would make for a clearer understanding in publications and discussions.
In answer to Dr. Whiteside's question, Mr. Graves said that he had had no specimens in which the pelvis or ureter had been duplicated. He was at the moment trying to collect material to study the blood supply in cases such as these.
In answer to a Member's question, he said that the blood supply to the renal pelvis had been described by Douville and Hollinshead (1955) .
